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OVERMQLDED ALIGNMENT FERRULE 

Field Of The Invention 

5 The present invention relates to alignment ferrules 

used in optical fiber connectors for aligning optical 
fibers with other fiber optic devices. 
Backcrround 

A fiber optic connector for connecting an optical 

10 fiber to an optical fiber of an other fiber optic device 
usually includes an alignment ferrule. The fiber optic 
connector typically utilizes the precise dimensions of 
the alignment ferrule to align with precision the 
optical fiber therein with the optical fiber of the 

15 other mating fiber optic device. Alignment ferrules 
often include a high precision front section that is 
concentric with a central passage in which the optical 
fiber is held, whereby orientation of the front section 
also orientates the corresponding optical fiber. In 

2 0 producing such a precision portion, the outer 

cylindrical wall of the high precision front section is 
usually used as datum to define the concentric central 
passage with precision and in a cost efficient manner. 
A lower precision body portion is often used to 

25 incorporate the alignment ferrule into the fiber optic 

connector. These ferrules may be used either singularly 
or in conjunction with others. 

Alignment ferrules have been manufactured using a 
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variety of methods to achieve the high precision at the 
front section, while realizing cost savings through the 
lower precision requirements of the body portion. U.S. 
Pat. No. 4,634,214, for example, discloses a two-piece 
5 ferrule where the front section is a cylindrical ceramic 
piece that is frictionally fit or bonded within a collar 
of a lower precision rear section. 

U.S. Pat. No. 5,013,122 discloses a ferrule that is 
made from metal or thermoplastic material having the 

10 high precision front section and the body portion 

integrally formed. A bipartite ferrule may also be 
produced by attaching the front section to the rear body 
portion through the use of mechanical means, such as 
threads or bosses, or through bonding means, such as the 

15 use of heat, ultrasonic, or adhesive techniques. A 

ferrule made from injection molded plastic is disclosed 
in U.S. Pat. No. 4,834,487. This is a one-piece ferrule 
that has a precision front section and a body portion 
formed such that the precision front section is free of 

2 0 molding flash. 

The ferrules disclosed in the above patents have a 
number of drawbacks for high volume production. 
Although the one-piece ferrules have the necessary 
structural integrity, their production processes are 

2 5 limited by the high precision required at the front 

section. The two-piece ferrules allow the manufacturing 
process and materials selection to be tailored to the 
particular sections of the' ferrule, allowing for 



optimization of the manufacturing process. However, the 
two-piece ferrules require joining features, such as 
threads, bores, or bosses, be incorporated. These 
additional features can impose the same precision 
requirements on the rear body section that were trying 
to be avoided. 

U.S. Pat. No. 5,375,183, on the other hand, 
discloses an overmolded alignment ferrule that may be 
produced economically and in high volume, while taking 
advantage of the different precision and material 
requirements of the front section versus the rear body 
section and still maintaining the precision required at 
the front section so that the optical fiber therein may 
be reliably coupled to the fiber optic device. The 
overmolded alignment ferrule of this invention may be 
used in fiber optic connectors to couple an optical 
fiber therein to an other fiber optic device. 

The overmolded alignment ferrule of the '183 patent 
has a preformed precision portion having a front section 
for aligning the optical fiber therein with the fiber 
optic device, and an overmolded body portion configured 
for incorporating the alignment ferrule into the fiber 
optic connector. The precision portion also has a rear 
section, rearward of the front section, having an anti- 
displacement feature thereupon and a central passage 
extending therethrough for positioning the optical fiber 
concentrically with the front section. The body portion 
also extends rearwardly frbm the precision portion and 
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is configured to incorporate the alignment ferrule into 
the particular connector. The body portion has a fiber 
receiving opening in^ communication with the central 
passage of the precision portion to guide the optical 
5 fiber thereto. 

Even though the device of the '183 patent is a 
significant improvement over the prior devices, it has 
some limitations. For example, the geometry of the high 
precision portion may be limited because, as with prior 

10 devices, the high precision portion is produced by using 
its cylindrical outer wall as datum for defining with 
precision the fiber channel or bore, which extends 
concentrically with the outer wall. Accordingly, it 
would be difficult to modify in a cost-effective way the 

15 '183 device to accommodate more than one fiber channels 
or any other channels. 

Accordingly, it is an object of the present 
invention to provide an overmolded alignment ferrule for 
aligning a plurality of optical fibers with a mating 

2 0 fiber optic device. 

It is a further object of the present invention to 
provide such an overmolded alignment ferrule including a 
precision portion having guide pin channels defined 
therein that are used as datum for defining fiber 

25 channels therein with precision and preferably without 
reliance upon any external datum of the precision 
portion. 

It is a further object of the present invention to 

4 
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provide such an alignment ferrule that enables core pins 
to be used in producing the precision portion that are 
relatively short and therefore better able to minimize 
deflection of the core pins during the molding or other 
5 production process. It is a further object of the 

present invention to provide such an alignment ferrule 
wherein the precision portion can be produced with a 
minimal amount of material . 

Smmnary of an Einbodiinent of the Invention 

In accordance with these and other objects, the 
present invention provides an overmolded alignment 
ferrule for a first fiber optic device used to couple a 
plurality of optical fibers contained therein to a 
second fiber optic device. The first and second fiber 
15 optic devices desirably are each in the form of an 
optical fiber connector. 

The overmolded alignment ferrule of the present 
invention comprises a precision portion for aligning the 
optical fibers with the second fiber optic device, and 
2 0 an overmolded body portion extending rearward from the 
precision portion for incorporating the alignment 
ferrule into the first fiber optic device. The 
precision portion defines at least one first guide pin 
channel and a plurality of first fiber channels. The 
2 5 first guide pin channel desirably is adapted to receive 
a guide pin for mating with the second fiber optic 
device, and each first fiber channel receives a 
respective one of the optical fibers. The overmolded 

5 



body portion defines at least one second guide pin 
channel in communication with the first guide pin 
channel and at least two second fiber channels. Each 
second fiber channel is in communication with a 
respective one of the first fiber channels. 

In a preferred embodiment, the precision portion is 
in the form of a generally rectangular alignment block, 
and may include one or more gripping members for 
gripping the overmolded body portion to facilitate a 
secure engagement between the precision portion and the 
overmolded body potion. The gripping members may be in 
the form of any type of surface irregularity, but 
desirably are in the form of flanges formed on the end 
surfaces of the precision portion. The precision 
portion may be constructed of a thermoset material or 
any other suitable material, and the overmolded body 
portion may be constructed of thermoplastic or any 
suitable material. 

In producing the precision portion, the first guide 
pin channel desirably is used as datum in defining with 
precision the first fiber channels. In this regard, the 
precision portion desirably defines a plurality of first 
guide pin channels, which are positioned and dimensioned 
in a predetermined manner to facilitate readily defining 
the first fiber channels with precision. In a preferred 
embodiment, wherein the precision portion defines two 
first guide pin channels, the line defined between the 
first guide pin channels may be used as a basis for the 
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positioning of the first fiber channels. The first 
guide pin channels and the first fiber channels 
desirably are parallel to each other and each have a 
center defined by its respective longitudinal axis. All 
5 or some of the centers of the first fiber channels are 
co-linear with respect to each other. If desired, the 
centers of the first guide pin channels may also be co- 
linear with the centers of the first fiber channels. If 
only one first guide pin channel is defined in the 
10 precision portion, a rotational alignment device or the 
like may be used during production to limit rotation and 
facilitate use of the one first guide pin channel as the 
datum in defining the first fiber channels. 

Accordingly, due to their alignment and their 
15 predetermined diameters, the first guide pin channels 

enable the positioning of the first fiber channels to be 
determined with precision. Thus, when producing the 
precision portion, there is no need to use or rely upon 
any external datum of the precision portion to define 
20 the positioning of the first fiber channels. 

As a result, the amount of material necessary to 
mold the precision portion is reduced because the 
positioning of the first fiber channels is based upon 
the positioning and the diameters of the first guide pin 
2 5 channels. The amount of material necessary to produce 
the precision portion therefore may be based upon the 
amount of material necessary to define the first guide 
pin channels and the first' fiber channels, the tooling 
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and mold requirements, and any desired geometry of the 
precision portion. Additionally, in accordance with the 
invention, the precision portion can be relatively thin 
and, as a result, the core pins necessary to define the 
5 first guide pin channels and the first fiber channels 
can be relatively short. Shorter core pins are 
desirable because they are less likely to deflect and 
therefore more capable of higher precision than longer 
core pins. This is because, similar to the principles 
10 of a cantilever beam, under a given load the length of a 
core pin determines the amount of deflection of the core 
pin. 

Accordingly, in accordance with a preferred 
embodiment of the invention, the first guide pin 

15 channels perform several functions. The first guide pin 
channels are adapted to house guide pins for mating with 
other fiber optic devices or to receive guide pins from 
other fiber optic devices for mating with the other 
fiber optic devices. Additionally, the location and 

2 0 dimensions of the first guide pin channels are used as 
datum for defining with precision the location of the 
first fiber channels. Still further, the first guide 
pin channels can also be used in the production of the 
overmolded body portion as datum for defining the one or 

2 5 more second guide pin channels and the second fiber 
channels . 

The present invention also includes a method of 
producing the overmolded alignment ferrule comprising 

8 
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the steps of: (a) producing the precision portion that 
defines the at least one first guide pin channel and the 
at least two first fiber channels desirably such that 
the first guide pin channel is used as datum for 
5 defining the first fiber channels with precision; and 
(b) ovennolding the precision portion to produce the 
overmolded body portion for incorporating the overmolded 
alignment ferrule into the second fiber optic device 
such that the body portion extends rearward from the 

10 precision portion and defines the at least one second 
guide pin channel and the second fiber channels. 
Preferably, the precision portion is produced with two 
first guide pin channels and the overmolded body portion 
is produced with two second guide pin channels; and the 

15 centers of the first fiber channels are co- linear with 
each other and, if desired, with the centers of the 
first guide pin channels. The precision portion may be 
produced by conventional molding process or in any other 
suitable manner, and the overmolded body portion can be 

2 0 produced by conventional thermoplastic injection molding 
or in any other suitable manner. 

The present invention enables the production of the 
precision portion whereby the precision positioning of 
its fiber channels may be accomplished without reliance 

25 upon external datum of the precision portion. Instead, 
with the present invention, the precise positioning of 
the fiber channels may be based upon the location, 
number and dimensions of its guide pin channels. As a 
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result, the precision portion can be produced with a 
minimum amount of material, and the channels of the 
precision portion can be defined with relatively short 
core pins. 

5 

Brief Description of Drawing's 

The present invention and the advantages thereof 
will become more apparent upon consideration of the 
following detailed description when taken in conjunction 
10 with the accompanying drawings in which: 

FIG. 1 is a perspective view of a precision portion 
of an overmolded alignment ferrule in accordance with 
one embodiment of the invention, illustrating with 
broken lines the guide pin channels and the fiber 
15 channels defined therein; 

FIG. 2 is a cross section view taken along lines 2- 
2 of FIG. 1; 

FIG. 3 is a plan view of the front face of the 
precision portion of FIGS. 1 and 2; 
2 0 FIG. 4 is a perspective view of the overmolded 

alignment ferrule in accordance with one embodiment of 
the invention including the precision portion of FIGS, 
1-3, illustrating with broken lines the guide pin 
channels and the fiber channels of the precision portion 
25 and the overmolded body portion; 

FIG. 5 is a cross section view taken along lines 5- 
5 of FIG. 4; 

FIG. 6 is an exploded' perspective view of the 

10 



17152 

components of a fiber optic device incorporating the 
overmolded alignment ferrule of FIGS. 4-5 in the form of 
a plug received by a housing and adapted to mate with a 
similar fiber optic device; 
5 FIG, 7 is a perspective view of the guide pin clip 

and guide pins of the fiber optic device of FIG* 6, 
illustrating one of the guide pins received by the guide 
pin clip and the other guide pin removed from the guide 
pin clip; and 

10 FIG. 8 is an assembled, cross - sectional view of 

the components of FIG. 6, also including a receptacle 
receiving the connector . 

Detailed Description of the Preferred Embodiments 

15 While the invention may be susceptible to 

embodiment in different forms, there is shown in the 
drawings, and herein will be described in detail, 
specific embodiments with the understanding that the 
present disclosure is to be considered an 

20 exemplification of the principles of the invention, and 
is not intended to limit the invention to that as 
illustrated and described herein. 

An overmolded alignment ferrule 10 in accordance 
with a preferred embodiment of the invention comprises a 

25 precision portion in the form of cin alignment block 12 
and an overmolded body portion 14. The alignment block 
12 illustrated in FIGS, 1-5 is generally rectangular and 
has a generally flat front' face 16, a generally flat 

11 
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rear face 18, a pair of generally flat side surfaces 20, 
and a pair of generally flat end surfaces 22, The 
alignment block 12 may include one or more gripping 
members for gripping the overmolded body portion 14 to 
5 prevent displacement of the alignment block 12 relative 
to the overmolded body portion. In the illustrated 
embodiment, the gripping members are in the form of 
flanges 3 0 formed on the end surfaces 22 of the 
alignment block 12. Each of the illustrated flanges 3 0 

10 is generally V-shaped. 

The illustrated alignment block 12 defines a pair 
of guide pin channels 32 adapted to receive guide pins 
and a pair of fiber channels 34 for receiving optical 
fibers. The illustrated guide pin channels 32 and the 

15 fiber channels 34 of the alignment block 12 are parallel 
to each other and extend the entire length of the 
alignment block. The alignment block 12 may include 
chamfers 36 at the rear face of the alignment block 12 
around each of the guide pin channels 32 to facilitate 

2 0 receipt of guide pins and around each of the fiber 

channels 34 to facilitate receipt of the optical fibers. 

Each of the guide pin channels 32 and fiber 
channels 34 of the alignment block 12 has a center 
defined by its respective longitudinal axis. The guide 

2 5 pin channels 32 and the fiber channels 34 may have any 

suitable predetermined locations and dimensions. In the 
illustrated embodiment, for example, the centers of the 
guide pin channels 32 and the fiber channels 34 of the 



17152 

alignment block 12 are all substantially aligned in a 
CO- linear manner. 

The nominal spacing between the centers of the two 
fiber channels 34 of the illustrated alignment block 12 
5 is desirably 75 0 microns, and the nominal spacing 

between the centers of the two guide pin channels 32 of 
the alignment block is desirably 2600 microns. 
Additionally, the nominal spacing between one of the 
guide pin channels 32 and an adjacent fiber channel 34 

10 of the alignment block 12 is 925 microns, and is 

substantially the same as the nominal spacing between 
the other guide pin channel of the alignment block and 
its adjacent fiber channel. The nominal diameters of 
each of the guide pin channels 32 and fiber hole 

15 channels 34 of the alignment block 12 desirably are 700 
microns and 125 microns, respectively. The nominal 
length of the front and rear faces 16 and 18 of the 
alignment block 12 may be 3700 microns; the nominal 
length of the end surfaces 22 may be about 2500 microns; 

2 0 and the nominal width of the front and rear faces may be 
about 1600 microns . 

In accordance with alternative embodiments, the 
alignment block 12 may define additional fiber channels 
34, For example, the alignment block 12 may define 

25 four, six, eight, ten or more fiber channels 34, which 
desirably have centers that are co- linear with each 
other and with the centers of one or more guide pin 
channels 32, The desired number of fiber channels 34 

13 
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and the relative spacing and dimensions of the fiber and 
guide pin channels of the various alternative 
embodiments may depend upon the application of the 
invention. 

5 In accordance with further alternative embodiments 

of the invention, the centers of the guide pin channels 
32 of the alignment block 12 do not need to be co- linear 
with the centers of the two or more fiber channels 34 of 
the alignment block. Additionally, if desired, the 

10 alignment block 12 may include some fiber channels 34 

that are not co- linear with respect to all of the other 
fiber channels. For example, in a multi-row embodiment 
of the invention, the alignment block 12 may define two 
or more rows of fiber channels, with the guide pin 

15 channels of the alignment block used as the datum for 
defining the two or more rows. In this embodiment, 
preferably, neither row of fiber channels of the 
alignment block is co- linear with the guide pin 
channels, and the line between the first guide pin 

2 0 channels may be used as the basis for determining the 
^'ytoorth- south' positioning of each row relative to the 
line . 

The overmolded body portion 14 may have any 
suitable configuration depending on the configuration of 
25 the fiber optic connector. The illustrated overmolded 
body portion 14, for example, is configured to be 
incorporated in the fiber optic device illustrated in 
FIGS, 6 and 8 which is in the form of a plug 40 adapted 
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to mate with a receptacle 58 and a similar plug 40. In 
accordance with this embodiment, the overmolded body 
portion 14 has a generally T-shaped configuration 
including a front face 42 and a rear face 44, and 
5 defines a bore 46 for receiving the alignment block 12. 

The overmolded body portion 14 also defines a pair 
of guide pin channels 52 in communication with the guide 
pin channels 32 of the alignment block 12, and a pair of 

10 fiber channels 54 in communication with the fiber 

channels 34 of the alignment block 12. The rear face 44 
of the overmolded body portion 14 has chamfers 5 6 around 
each of its guide pin channels 52 to facilitate receipt 
of guide pins and around each of its fiber channels 54 

15 to facilitate receipt of the optical fibers. 

In the illustrated embodiment, the guide pin 
channels 52 and fiber channels 54 of the overmolded body 
portion 14 are parallel to each other, and each also has 
a center defined by its longitudinal axis, all of which 

20 are substantially aligned in a co-linear manner. The 
diameters and the spacing between the centers of the 
various channels 52 and 54 of the overmolded body 
portion 14 are substantially the same as the diameters 
and the spacing between the centers of the various 

25 channels 32 and 34 of the alignment block 12, except 

that less precision is required. The nominal length of 
the rear face 44 of the overmolded body portion may be 
about 5000 microns and the nominal length of the front 

15 
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face of the overmolded body portion may be about 4350 
microns. The nominal length of the overmolded body 
portion 14 may be about 7700 microns. 

The guide pins are preferably received within the 
5 first and second guide pin channels 32 and 52 for mating 
with an other fiber optic connector. For a male 
overmolded alignment ferrule 10, the guide pins may be 
secured or positioned relative to the overmolded 
alignment ferrule by a guide pin clip or in any suitable 

10 manner. The female overmolded alignment ferrule 10, on 
the other hand, is configured in any suitable manner to 
receive and engage guide pins of the male overmolded 
alignment ferrule 10, The optical fibers preferably 
include a buffer coated portion, and a bare portion 

15 received within the first and second fiber channels 34 
and 54 , 

The overmolded alignment ferrule 10 in accordance 
with the present invention can be produced in any 
suitable manner. In a preferred embodiment, for 

2 0 example, the alignment block 12 of the overmolded 

alignment ferrule 10 is first produced and then the 
overmolded body portion 14 is produced by overmolding 
upon the alignment block 12. The alignment block 12 
desirably is produced by conventional molding process. 

25 During production, its guide pin channels 32 are used as 
datum to determine the positioning of its fiber channels 
34 and the required positioning of its guide pin 
channels and its fiber channels is maintained by 
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exacting tooling dimensions and short tooling component 
length. 

After the alignment block 12 is produced, it is 
positioned and clamped for the overmolding process in 
5 which the overmolded body portion 14 is formed by- 
encapsulating the alignment block. This process can be 
accomplished in any suitable manner, such as, for 
example, conventional thermoplastic injection molding. 
This process combines the functional positioning of the 

10 alignment block 12 with the geometrical requirements for 
use in the fiber optic connector system. 

During the overmolding process, the guide pin 
channels 32 and the first fiber channels 34 of the 
alignment block 12 should be sealed from the overmolding 

15 encapsulating compound in any suitable manner. For 
example, a diametrical interference may be provided 
between the guide pin molding core and the guide pin 
channels 32, and a pin having a small conical taper can 
be used to seal the fiber channels 34 from the 

2 0 encapsulating compound. Additionally, the alignment 

block 12 desirably is made of a material that melts at a 
temperature above the application temperature of the 
encapsulating compound or a material that is not 
influenced by the encapsulating material temperature 

2 5 such as, for example, metal, ceramic, or thermoset 
composite material. 

The illustrated overmolded alignment ferrule 10 is 
adapted to be incorporated within the plug 40 of FIGS. 
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6 and 8, which may be used to hold a conventional fiber 
optic cable and to mate with the receptacle 5 8 and a 
similar plug or any other suitable fiber optic device. 
The illustrated plug 40 is received by the receptacle 
5 5 8 and includes the connector 60, the overmolded 

alignment ferrule 10, guide pins 62, a U-shaped guide 
pin clip 64 for securing the guide pins 62 relative to 
the overmolded body portion 14, a coiled spring 70, a 
spring push member 72, a crimpable eyelet 74 and a 

10 strain relief boot 76. The overmolded alignment ferrule 
10 and the guide pin clip 64 are mounted within a 
forward end of the connector 60. The coiled spring 70 
is mounted within the connector 60 and between the 
spring push member 72 and the guide pin clip 64. The 

15 crimpable eyelet 74 is mounted on the spring push member 
72 and finally, the strain relief boot 76 is connected 
to the crimpable eyelet. 

The guide pins 62 may comprise any suitable 
structure and may engage the guide pin clip 64 in any 

2 0 suitable manner. In the illustrated embodiment, for 

example, each guide pin 62 includes a reduced diameter 
or neck portion 8 0 and the guide pin clip 64 defines a 
pair of bores 82, with each bore being generally 
rectangular and including an open side portion 84 and an 

25 open front portion 86. The open front portions 86 of 

the bores 82 are key shaped so that the neck portions 8 0 
of the guide pins 62 can be received within the open 
front portions and so that' the guide pin clips 62 can 



engage the guide pins 62 within the open front portions 
by snap fit. The ends 90 of the illustrated guide pins 
62 are chamfered. (See FIGS. 6-8). 

The plug 40 illustrated in Figures 6 and 8 is an 
example of a connector in which the ferrule according to 
the terms of the present invention can be incorporated. 

Other known connectors and connectors not known that 
make use of an MT or Mini-MT style ferrule may also 
benefit from use of this ferrule according to the terms 
of the present invention as a replacement ferrule. 
Advantageously, few, if any, modifications to the 
connector are necessary to make use of the ferrule 
according to the terms of the present invention. 

Accordingly, the present invention enables the 
production of the alignment block 12 whereby the 
precision positioning of its fiber channel 34 may be 
accomplished without reliance upon external datum of the 
alignment block. Instead, with the present invention, 
the precise positioning may be based upon the location, 
number and dimensions of its. guide pin channels 32. As 
a result, the alignment block 12 can be produced with a 
minimum amount of material, and the channels 32 and 34 
of the alignment block 12 can be defined with relatively 
short tooling core pins. 

The foregoing description is for purposes of 
illustration only and is not intended to limit the scope 
of protection accorded this invention. The scope of 
protection is to be measured by the following claims, 

19 
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which should be interpreted as broadly as the inventive 
contribution permits. 
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The Claimed Invention Is ; 

1, An overmolded alignment ferrule for a first 
5 fiber optic device used to couple a plurality of optical 
fibers contained therein to a second fiber optic device, 
the overmolded alignment ferrule comprising: 

(a) a precision portion for aligning the 
optical fibers with the second fiber optic device, the 

10 precision portion defining at least one first guide pin 
channel and at least two first fiber channels, the first 
guide pin channel adapted to receive a guide pin for 
mating with the second fiber optic device, and each 
first fiber channel receiving a respective one of the 

15 optical fibers; and 

(b) an overmolded body portion for 
incorporating the alignment ferrule into the first fiber 
optic device and extending rearward from the precision 
portion, the overmolded body portion defining at least 

2 0 one second guide pin channel in communication with the 
first guide pin channel and at least two second fiber 
channels, the second guide pin channel adapted to 
receive the guide pin, each second fiber channel being 
in communication with a respective one of the first 

25 fiber , channels and receiving the respective one of the 
optical fibers. 
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2. The overmolded alignment ferrule of claim 1 
wherein the precision portion defines two first guide 
pin channels, the first guide pin channels and first 
fiber channels being parallel to each other and the 

5 first fiber channels each having a center defined by its 
respective longitudinal axis, the centers of the first 
fiber channels being co- linear with each other, and 
wherein the overmolded body portion defines two second 
guide pin channels, 

10 

3. The overmolded alignment ferrule of claim 2 
wherein each of the first guide pin channels has a 
center defined by its respective longitudinal axis, the 
centers of the first guide pin channels being co- linear 

15 with the centers of the first fiber channels. 

4. The overmolded alignment ferrule of claim 2 
wherein the precision portion defines a plurality of 
other first fiber channels being parallel to each other 

2 0 and each having a center defined by its respective 

longitudinal axis, the centers of the other first fiber 
channels being co- linear with each other. 
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5. The overmolded alignment ferrule of claim 2 
wherein the distance between one of the first guide pin 
channels and one of the first fiber channels is 
substantially the same as the distance between the other 

5 first guide pin channel and the other first fiber 
channel . 

6. The overmolded alignment ferrule of claim 1 
wherein the precision portion has a generally 
rectangular block configuration. 

7. The overmolded alignment ferrule of claim 1 
wherein the precision portion includes at least one 
gripping member for engaging the overmolded body 
portion . 

8* The overmolded alignment ferrule of claim 7 
wherein the gripping member is a flange. 

20 9. The overmolded alignment ferrule of claim 1 

wherein the precision portion includes a rear face, the 
rear face being chamfered around the first guide pin 
channel and around each of the first fiber channels. 

25 10. The overmolded alignment ferrule of claim 1 

wherein the precision portion and overmolded body 
portion are constructed of different materials. 

23 
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11. The overmolded alignment ferrule of claim 1 
wherein the precision portion is comprised of a 
thermoset composite. 

12. An overmolded alignment ferrule for a first 
fiber optic device used to couple a plurality of optical 
fibers contained therein to a second fiber optic device, 
the overmolded alignment ferrule comprising: 

(a) a precision portion for aligning the 
optical fibers with the second fiber optic device, the 
precision portion comprising a generally rectangular 
block defining a plurality of first guide pin channels 
and a plurality of first fiber channels, each first 
guide pin channel adapted to receive a respective guide 
pin for mating with the second fiber optic device, and 
each first fiber channel receiving a respective one of 
the optical fibers, the first fiber channels each 
having a center defined by a longitudinal axis, at least 
some of the centers of the first fiber channels being 
CO- linear with each other; and 

(b) an overmolded body portion for 
incorporating the alignment ferrule into the first fiber 
optic device and extending rearward from the precision 
portion, the overmolded body portion defining a 
plurality of second guide pin channels and a plurality 
of second fiber channels, each second guide pin channel 
being in communication with a respective one of the 
first guide pin channels, each second guide pin channel 
adapted to receive the respective guide pin, each second 
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fiber channel in communication with a respective one of 
the first fiber channels and receiving the respective 
one of the optical fibers. 

13. The overmolded alignment ferrule of claim 12 
5 wherein each of the first guide pin channels has a 

center defined by its respective longitudinal axis, the 
centers of the first guide pin channels and the centers 
of the first fiber channels being co- linear with each 
other . 

10 

14. The overmolded alignment ferrule of claim 12 
wherein the distance between one of the first guide pin 
channels and one of the first fiber channels is 
substantially the same as the distance between an other 

15 first guide pin channel and an other first fiber 
channel , 

15. The overmolded alignment ferrule of claim 12 
wherein the block includes a rear face, the rear face 

2 0 of the block being chamfered around each of the first 
guide pin channels and around each of the first fiber 
channels . 

16. The overmolded alignment ferrule of claim 12 
wherein the overmolded body portion includes a rear 

2 5 face, the rear face of the overmolded body portion being 
chamfered around each of the second guide pin channels 
and around each of the second fiber channels. 

17. The overmolded alignment ferrule of claim 12 
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wherein the block includes a pair of flanges for 
engaging the overmolded body portion. 



18 . A method of producing an overmolded alignment 
ferrule for a first fiber optic device for coupling a 
plurality of optical fibers to a second fiber optic 
device, the method comprising the steps of: 

(a) producing a precision portion defining at 
least one first guide pin channel for receiving a guide 
pin for mating the fiber optic devices and at least two 
first fiber channels, each first fiber channel for 
receiving a respective optical fiber; and 

(b) overmolding the precision portion to 
produce a body portion for incorporating the alignment 
ferrule into the first fiber optic device such that the 
body portion extends rearward from the precision portion 
and defines at least one second guide pin channel in 
communication with the first guide pin channel and at 
least two second fiber channels, the second guide pin 
channel for receiving the guide pin and each second 
fiber channel being in communication with a respective 
one of the first fiber channels for receiving the 
respective optical fiber. 

19 . The method of claim 18 wherein step (a) 
includes using the first guide pin channel as datum for 
defining the first fiber channel with precision. 
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The method of claim 19 wherein step (a) 
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includes defining at least two first guide pin channels 
in the precision portion and step (b) includes defining 
at least two second guide pin channels in the body . 
portion, 

5 

21. The method of claim 2 0 wherein step (a) 
includes defining the first guide pin channels and the 
first fiber channels such that each of the first fiber 
channels has a center defined by its respective 

10 longitudinal axis and at least some of the centers of 

the first fiber channels are co- linear with each other. 

22. The method of claim 21 wherein step (a) 
includes defining the first guide pin channels and the 

15 first fiber channels such that each of the first guide 
pin channels has a respective longitudinal axis and the 
centers of the first guide pin channels and the centers 
of the first fiber channels are co- linear with each 
other. 

20 23. The method of claim 21 wherein step (a) 

includes defining the first guide pin channels and the 
first fiber channels such that the distance between one 
of the first guide pin channels and one of the first 
fiber channels is substantially the same as the distance 

2 5 between the other first guide pin channel and the other 
first fiber channel. 

24. The method of claim 19 wherein step (a) 
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includes defining the diameter of the first guide pin 
channels with precision such that the diameters of the 
first guide pin channels also function as the datum for 
defining the first fiber channels with precision. 

25. The method of claim 19 wherein step (a) 
includes producing the precision portion by mold. 



26. The method of claim 19 wherein step (b) 

10 includes producing the body portion by injection mold. 

27. The method of claim 19 wherein step (b) 
includes using the first guide pin channel as datum for 
defining the second guide pin channel and the second 

15 fiber channels. 



28 



17152 



Abstract 

An overmolded alignment ferrule for a fiber optic device 
used to couple a plurality of optical fibers contained 
therein to an other fiber optic device. The overmolded 
5 alignment ferrule comprises a precision portion for 

aligning the optical fibers with the other fiber optic 
device^ and an overmolded body portion extending 
rearward from the precision portion for incorporating 
the alignment ferrule into the fiber optic device. The 

10 precision portion may define a plurality of first guide 
pin channels for receiving guide pins and a plurality of 
first fiber channels for receiving the optical fibers. 
The overmolded body portion may define a plurality of 
second guide pin channels in communication with the 

15 first guide pin channels and at least two second fiber 

channels. Each second fiber channel is in communication 
with a respective one of the first fiber channels. In 
producing the precision portion, the first guide pin 
channels are desirably used as datum in defining with 

2 0 precision the first fiber channels. 
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Docket No*. 17152 

DBCI^ARRTTON Kip POWER OF ^TTQI^lvrqy 

A3 a below named inventor, 1 1-^ereby declare, of ir^r own 
knowledge or on information and belief, that; 

My residence, post office addreg^ and country of 
citizenship are as stated below next to n^iue; 

I am the original, first b^txC. gole inventor, if only one 
inventor is identified below, or an original, first and joint 
inventor, if more than one inventor ia identified below, of 
the subject matter which is claimed and for which a patent is 
sought and which is entitled; 

Overmolded Al ignment Ferrule for .Multi-Fiber Atjp lidation 

Title of the Invention 

and which is described and cl aimed ; 

X in the attached appjication including 

specification and claims if this line i3 marked, 
or 

, in the original specification and claimis filed 

on ■ as U,S. Patent Application 

Number or PCT International Application 

Number . 

I ^ have reviewed and understand the contents of the 
specification and the claim3 ; ' 

I acknowledge the duty to disclose information which is 
material to the examination of the application in accordance 
with 37 CFR §1. 56(a). The text of 37 QFR §l,55{a) states, 

"A patent by its very nature -xb affected with a public 
interest* The public interest' ia be^t served, and the most 
effective patent examination occurs when, at the time an 
application is being examined, the Office i@ aware of and 
evaluate^ the teachings of all information material to 
patentability. Each individual associated with the filing and 
prosecution of a patent application has a duty of candor and 
good faith in dealing with the Of f ice, ' which includes a duty to 
disclose to the Office all information ]<XLown to that individual 
to be material to patentability as defined in this section* 
The duty to disclose information exists with respect to each 
pending claim until the claim is cancelled or withdrawn from 
consideration> or the application becomes abandoned. 
Information material to the patentability of a claim that is 
cancelled or withdrawn from consideration need not be submitted 
if the information is not material to the patentability of any 
claim remaining under consideration in the application ► There 
is no duty to submit information which is not material to the 
patentability of any existing claim. The duty to disclose all 
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information known to be jnaterial to patentability is deemed to 
be satisfied if all information known to be material to 
patentability of any claim issued in a patent was cited by the 
Office or submitted to the Office in the mnner prescribed by 
§§ 1.97(b) -(d) and 1,98. However, no patent will be granted on 
an application in connection with which fraud on the Office was 
practiced or attempted or the duty of disclosure wag violated 
through bad faith or intentional misconduct. The Office 
encourages applicants to carefully examine: 1) prior art cited 
m search reports of a foreign patent office in a counterpart 
application, and 2) the closest information over which 
individuals associated with the filing or prosecution of a 
patent application believe any pending claim patentably 
defines, to make sure that any material information contained 
therein is disclosed to the Office;" 

1 hereby claim the benefit ujader 35 USC §119 <e) of any 
United States provisional application (s) listed below. 

Provisional Application No.: 
Piling Dater 

This application is a continuation pursuant to 35 USC §120 
of each prior application (if any is identified) identified as 
follows : 

U, S . Serial No, : 

U,S. Filing Date; Status: 

This application is a continuation-in-part pursuant to 35 
USC §120 of each prior application (if any is identified) 
identified as follows: 

U.S. Serial No: 

U,S. Filing Date; Status; 

and I acknowledge the duty to disclose to the Office all 
information known to me to be material to patentability as 
defined in 37 CFR §1.55 (a) which became available between the 
filing date of the prior application and the national or PCt 
international filing date of the continuacion-in-part 
application. 

I claim foreign priority, pursuant to 35 USC §119 (a) -(d) 
of an application for patent or inventor's certificate, and 
identify below ^aid application (if any is identified) and any 
such foreign application (if any is identified) having a filing 
date before that of the application on which foreign priority 
is claimed; 

Application No: Country: 
Filing Dafce; 

I hereby declare that all statements made of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true, and I am warned that 
willful false statements and the like are punishable by fine or 
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3. Authorize and request the Cojcimissioner of Patents of 
the united Statea of iMnerica and the empowered officials of 
all other governments to issue or transfer all said Letters 
Patent to Assignee, as assignee of the entire right, title and 
interest therein or otherwise as Assignee may direct; 

4 ■ Warrant that X/we have not knowingly conveyed to 
others any right in Said inventions, discoveries, applications 
or patents or any license to use the saine or to xrva]ce, use or 
sell anything einbodying or utilizing any of said inventions or 
discoveries; and that I/we have good right to assign the same 
to Assignee without encismbrance ; 

5, Bind my/ our heirs and legal represennatives, as w^ll 
as myself /ourselves, to do, upon Assignee *s request and at its 
expense, but without additional consideration to me/us or 
them* all acts reasonably serving to assure that the said 
Inventions and discoveries, the said patent applications and 
the said Letters Patent shall be held and enjoyed by Assignee 
as fully and entirely as the same could have been held and 
enjoyed by me/us or my/ our heirs or representatives if this 
assignment had not been made; and particularly to execute and 
deliver to Assignee all lawful application documents including 
petitions, specifications, and oaths, and all assignments, 
disclaimers I and lawful affidavits in form and substance as 
may be requested by Assignee; to communicate to Assignee all 
facts known to me/us relating to said inventions and 
discoveries or the history thereof; and to furnish Assignee 
with any and all doduments, photographs, models, samples and 
other physical exhibits in my/our control or in the control of 
my/our heirs or legal representatives and which may be useful 
for establishing the facts of my conceptions, disclosures, and 
reduction to practice of said inventions and discoveries. 

ThB effective date of this instrument is the latest date 
accompanying signature (s) , hereinbelow- 

In testimony whereof 1/we have affixed my/our 
signature (s) . 




